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7RDGGUHVVV\VWHPG\QDPLFVGDWDUDQJHIURPWR
KHQFHWKHH൵HFWRI(8HQODUJHPHQWVDQGµVRIW
ODQGLQJ¶ WKH VWDUWRIJUDGXDOPLONTXRWD UHPRYDO LQ
DQGWKH¿QDQFLDOFULVLVVWDUWLQJLQFDQEHFRQVLGHUHG
:,76GDWDDUHDQDO\VHGZLWK8FLQHWVRIWZDUH%RUJDWWLet 
al.
,QWUD(8WUDGHRIGDLU\SURGXFWVLQVLJKWVIURPQHWZRUNDQDO\VLV

5HVXOWV
)LJXUHVDDQGEGHSLFWWKHLQWUD(8WUDGHQHWZRUNVRI
+6PLONLQDQGUHVSHFWLYHO\ZKLOH)LJXUHV
FDQGGGLVSOD\WKHVDPHIRU+6PLON7KHLQWUD(8
WUDGHRI+6PLONLQWHQVL¿HGLQWHUPVRIWKHQXPEHURI
WUDGLQJ SDUWQHUV SHU FRXQWU\ LQ WKH ODVW GHFDGH (VSHFLDOO\
SHULSKHUDOOHVVFRQQHFWHGFRXQWULHVGLYHUVL¿HGWKHLUWUDGLQJ
UHODWLRQVKLSV7KHFRPSDULVRQRI WKH+6DQG+6
PLON VHFWRUV UHYHDOV WKDW WKH WUDGH RI +6 PLON ZDV
PXFKPRUH LQWHQVLYHEHWZHHQ DQG WKDQ WKDW RI
+6PLON7KLVGL൵HUHQFHLVHVSHFLDOO\UHPDUNDEOHLQWKH
EHJLQQLQJRIWKHSHULRG$PRUHGHWDLOHGDQDO\VLVRIJHQHUDO
QHWZRUN LQGLFHV LVGLVFXVVHGEHORZWRVXSSRUW WKHVHYLVXDO
REVHUYDWLRQV
7DEOHGHWDLOV WKHQHWZRUNVWUXFWXUHHYROXWLRQ WKURXJK
WKHFKDQJHVRIVRPHJHQHUDOQHWZRUNVWDWLVWLFVDQGWKHDYHU
DJH YDOXHV RI WKH QHWZRUN LQGLFHV$OWKRXJK IRU +6
PLON WKHQXPEHURI WUDGLQJSDUWQHUV SHU FRXQWU\ LQFUHDVHG
WLPHVWKHYROXPHWUDGHGVKRZHGE\S
out
 LQFUHDVHGHYHQ
 )LJXUHV$DQG$SURYLGHVRPHDGGLWLRQDOLQVLJKWV
)LJXUHD7KHLQWUD(8WUDGHQHWZRUNRI+6PLONLQE7KHLQWUD(8WUDGHQHWZRUNRI+6PLONLQF7KHLQWUD(8
WUDGHQHWZRUNRI+6PLONLQG7KHLQWUD(8WUDGHQHWZRUNRI+6PLONLQ$OO(80HPEHU6WDWHVDUHLQFOXGHG
ZHLJKWVDUHQRWVKRZQ
7KHQHWZRUNVZHUHG+6QZLWKQHWG+68FLQHW%RUJDWWLet al.
6RXUFHRZQFRPSLODWLRQ
7DEOH7UDGHQHWZRUNLQGLFHVRYHUWLPHDQGWKHLUFKDQJHVEHWZHHQWKHWKUHH\HDURUWZR\HDUSHULRGV
     &KDQJH    
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%DVHOLQHYDOXHLQWKH¿UVW\HDURIWKHSHULRG$OO(80HPEHU6WDWHVLQFOXGHG
H[SRUWH[SUHVVHGDVWKHQDWXUDOORJDULWKPRIYROXPHV
6RXUFHRZQFDOFXODWLRQV
%HQHGHN=Vy¿D%DNXFV=ROWiQ-DQ)DáNRZVNLDQG)HUWĘ,PUH

PRUH7KLV(8OHYHO SDWWHUQ DOVR FRQVLGHULQJ WKH UDWHV RI
FKDQJHV PLJKW EH H[SODLQHG E\ WKH HQODUJHPHQW SURFHVV
SURYLGLQJDELJJHUPDUNHWDQGPRUHVWDEOHHFRQRPLFHQYL
URQPHQWVXSSOHPHQWHGE\DJUDGXDOLQFUHDVHRISHUFHQW
SHU\HDU LQ WKHPLONTXRWDV LQLWLDWHG LQ WRSUHSDUH D
µVRIWODQGLQJ¶LQZKHQWKHTXRWDVH[SLUHG
$VOLJKWSHUFHQWGHFUHDVHLQfBCLPSOLHVDGHFUHDVH
LQ WKHH[WHQW WRZKLFK WKHQHWZRUNKDVEHHQGRPLQDWHGE\
NH\FRXQWULHV7KHUHDUHIXUWKHUQRWDEOHFKDQJHVDWKHUDWH
RIFKDQJH LQ WKHDYHUDJH(&ZDV WKHKLJKHVWEHIRUH
LPSO\LQJWKDWFRQQHFWLRQWRFHQWUDOQRGHVLPSRUWDQWWUDGLQJ
FRXQWULHVZDVWKHPRVW LQWHQVLYHEHIRUHWKHHQODUJH
PHQWDQGEWKHFKDQJHLQWKHDYHUDJH(&ZDVOHVVWKDQWKH
FKDQJHLQGHQVLW\RYHUWKHSHULRG,QRWKHUZRUGV
WKHUHODWLYHDGYDQWDJHDVDQLQFUHDVHLQWKHUHODWLYHLPSRU
WDQFHWKDWFDQEHJDLQHGE\FRQQHFWLQJWRDZHOOFRQQHFWHG
SDUWQHUGHFUHDVHG
+RZHYHUDFORVHUORRNDWÀRZEHWZHHQQHVVFHQWUDOLW\±
GHSLFWLQJ VHSDUDWHO\ WKH SUH (80HPEHU 6WDWHV WKH
VRFDOOHG(8 DQG WKRVH WKDW MRLQHG WKH(8 LQ RU
WKHVRFDOOHG1HZ0HPEHU6WDWHV106±)LJXUHV
DDQGEUHYHDOVWKDWWKHGHFUHDVLQJGL൵HUHQFHVRILPSRU
WDQFHPD\EHDWWULEXWHGWRWKHGHFUHDVLQJLPSRUWDQFHRI*HU
PDQ\DPRQJWKH(8:LWKWKHH[FOXVLRQRI*HUPDQ\LW
EHFRPHVFOHDUWKDWWKHRWKHU(80HPEHU6WDWHVLQFUHDVHG
WKHLULPSRUWDQFHSHUFHQWRILQFUHDVHLQfBCFRPSDUHG
WRWKHSHUFHQWGHFUHDVHRQDYHUDJHZKHQRQO\106DUH
VWXGLHG
,QDVLPLODUIDVKLRQ)LJXUHGHSLFWLQJWKHUDQNVRI(&
HPSKDVLVHVWKHLQWHJUDWLRQRI106LQWRWKHWUDGHQHWZRUN
7KLV LV HVSHFLDOO\ HYLGHQW IRU +6 PLON )LJXUH D
ZKHUH DOO 106 H[FHSW (VWRQLD JUHDWO\ LQFUHDVHG WKHLU (&
YDOXHV EHWZHHQ  DQG  HPSKDVLVLQJ DQ LQWHQVLYH
UHODWLRQVKLSZLWKWKHFRUHPRVWSURPLQHQWO\6ORYDNLD6OR
YHQLD/LWKXDQLDDQGFHUWDLQO\3RODQG)XUWKHUPRUHDFFRUG
LQJWRWKHUDQNLQJRI(&DQXPEHURI106UDQNKLJKHU
EHWWHULQWHJUDWHGWKDQ(80HPEHU6WDWHV
:KLOH IRU+6PLONFKDQJHVZHUH WKHJUHDWHVWGXU
LQJWKHSUHHQODUJHPHQWSHULRGVHH7DEOHWKH
SDWWHUQLVQRWWKDWFOHDUZKHQ+6PLONLVFRQVLGHUHGWKH
QXPEHURISDUWQHUVDQGFRQVHTXHQWO\GHQVLW\FKDQJHGWKH
PRVWEHWZHHQDQGEXWQRW ODWHU)RU WKHRWKHU
PHDVXUHVWKHSDWWHUQUHVHPEOHVWKDWRI+6PLON2ZLQJ
WRWKHRULJLQDOO\PRUHLQWHQVLYHUHODWLRQVKLSVDQGKLJKHUYRO
XPHVWUDGHGFKDQJHVZHUHOHVVSURQRXQFHGIRU+6PLON
WKDQWKH\ZHUHIRU+6PLON,QWKLVFDVHWKHLQFUHDVHLQ
WKHDYHUDJHRXWVWUHQJWKRYHUDOOH[SRUWVJRHVWRJHWKHUZLWK
WKHLQFUHDVLQJQXPEHURISDUWQHUVFRPSDUDWLYHO\WKHFKDQJH
LQWKHH[SRUWYROXPHRI+6PLONJUHDWO\H[FHHGHGWKH
FKDQJHLQWKHQXPEHURISDUWQHUV
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)LJXUH)ORZEHWZHHQQHVVFHQWUDOLW\D(8IRU+6PLONE106IRU+6PLONF(8IRU+6PLONG106IRU
+6PLON
6RXUFHRZQFDOFXODWLRQV
,QWUD(8WUDGHRIGDLU\SURGXFWVLQVLJKWVIURPQHWZRUNDQDO\VLV

7KHSHUIRUPDQFHLQWHJUDWLRQRIWKH106VHHPVWREH
PRUH FRPSOHWH IRU+6PLON)LJXUHVF DQGG VKRZ
WKHHYROXWLRQRI WKH fBCPHDVXUHIRU WKH(8DQG106
UHVSHFWLYHO\ $JDLQ WKH GHFUHDVH LQ WKH DYHUDJH fBC FDQ
EH DWWULEXWHGPRVWO\ WR WKH SDWWHUQ REVHUYHG IRU*HUPDQ\
,WVH[FOXVLRQVKRZVWKDWWKHLQFUHDVHRIfBCDPRQJWKHUHVW
RI WKH(80HPEHU6WDWHVZDVSHUFHQWRQDYHUDJH
FRPSDUHGWRWKHSHUFHQWLQFUHDVHDPRQJWKH1067KXV
WKH WUDGHQHWZRUNRI+6PLONEHFDPHOHVVFHQWUDOLVHG
LQWKLVSHULRG
6RPHPRUHJHQHUDO¿QGLQJVFDQDOVREHGUDZQ7KHPRVW
LPSRUWDQWH[SRUWLQJFRXQWULHVRIERWK+6DQG+6
PLONDUH*HUPDQ\DQG)UDQFHLQDQGDOVRLQ)LJ
XUHV$$)RUPRVWLQGLFHVERWKSURGXFWJURXSVWKHGLI
IHUHQFHEHWZHHQWKHDYHUDJHLQGH[YDOXHVRIWKH(8DQG
106GHFUHDVHGLQWKHVWXGLHGSHULRGZKLFKLPSOLHVLQWHJUD
WLRQWKRXJKFRXQWU\UDQNVUHODWLYHLPSRUWDQFHYDULHGRQO\
WRDPLQRUH[WHQW7KHH[FHSWLRQVHHPVWREHWKHSRVLWLRQRI
3RODQGZKLFK HYROYHG WR EH WKH EHVW SHUIRUPLQJ106E\

'LVFXVVLRQ
,QVXPPDU\PLONWUDGHLQWHQVL¿HGHVSHFLDOO\IRU+6
PLON'L൵HUHQFHVLQWKHDYHUDJHSHUIRUPDQFHRIWKH(8
DQG106GHFUHDVHG WKRXJKWKHUHODWLYHLPSRUWDQFHRI WKH
FRXQWULHVGLGQRWFKDQJHUHPDUNDEO\ZLWKWKHH[FHSWLRQRI
3RODQG&HQWUDOLVDWLRQRIWKHGDLU\WUDGHQHWZRUNDWWKH(8
OHYHOVOLJKWO\GHFUHDVHG,QWHJUDWLRQVHHPVWREHPRUHFRP
SOHWHIRU+6PLONLQWKHRWKHUSURGXFWJURXSWKHVHHP
LQJGHFUHDVH LQGL൵HUHQFHVFDQEHDWWULEXWHG WR WKHGHFOLQH
LQ WKH LPSRUWDQFHRI*HUPDQ\ ,QJHQHUDORYHU WKHSHULRG
 WKH  HQODUJHPHQW FDXVHG ELJJHU FKDQJHV
LQWKHWUDGHQHWZRUNVWUXFWXUHWKDQWKH¿QDQFLDOFULVLV2XU
UHVXOWV VHHP WR LQGLFDWH WKH IROORZLQJ GHQVHU FRQQHFWLRQV
EHWZHHQWKH(8DQG106FDQEHREVHUYHGDVLQGLFDWHG
E\WUHQGVLQECIRUERWKJURXSVRIFRXQWULHV,QWHUHVWLQJO\
WKLVSURFHVVLVPRUHFOHDUO\YLVLEOHIRUWUDQVDFWLRQVLQ+6
PLON7KLVLQWXUQLVFRQVLVWHQWZLWKREVHUYDWLRQVVXJJHVWLQJ
LQFUHDVLQJLQWHUQDWLRQDOLVDWLRQRIWKH(XURSHDQGDLU\VXSSO\
FKDLQ:HFDQFRQFOXGHWKDWWKHLQWHJUDWLRQRI106LQWRWKH
LQWUD(XURSHDQPLONWUDGHQHWZRUNZDVDVXFFHVVIXOSURFHVV
7KHTXHVWLRQZLWKUHVSHFWWRWKHGLVWULEXWLRQRIUHQWVZLWKLQ
WKHVHLQSXWRXWSXWOLQNDJHVUHPDLQVKRZHYHUDQRSHQRQH
,QGHHGZKLOHWKHFHQWUDOLW\RI106LQWKHGDLU\WUDGHQHW
ZRUNJHQHUDOO\LPSURYHGRYHUWKH\HDUVLWLVQRWWKDWFHUWDLQ
WKDWLWKHOSHGWKHPWRLQFUHDVHWKHLUVKDUHLQWKHWRWDOYDOXH
DGGHG1RWHWKDWWKHLQFUHDVHLQXQSURFHVVHGPLONWUDGHWKDW
ZHGRFXPHQWLVFRQVLVWHQWZLWKDJURZLQJSURFHVVRILQWHU
QDWLRQDOGLVLQWHJUDWLRQRISURGXFWLRQSURFHVVHVFKDUDFWHULVHG
E\DQRWLFHDEOHH[SDQVLRQ LQ LQSXW WUDGH $QWUDV ,W
FRXOGEHDUJXHGWKHUHIRUHWKDWWKHFKDQJHVLQWUDGHSDWWHUQV
ZKLFKZHREVHUYHUHVXOW IURPWKHIDFW WKDWFRXQWULHVYHUWL
FDOO\VSHFLDOLVHLQYDULRXVVWDJHVRIWKHSURGXFWLRQSURFHVVHV
,QWKLVFRQWH[WRQHPD\ZRQGHUZKHWKHU106KDYHVWDUWHG
WRVSHFLDOLVH LQSURGXFLQJUDZPDWHULDOV SURFHVVHGIXUWKHU
DEURDGZKLFKDUHW\SLFDOO\DVVRFLDWHGZLWKDUHODWLYHO\VPDOO
YDOXHDGGHG:KLOHWKLVLVVXHVHHPVWREHRIKLJKSROLF\UHO
HYDQFHLWLVUHODWLYHO\XQH[SORUHGLQWKHH[LVWLQJOLWHUDWXUH
7KH SLFWXUH HPHUJLQJ IURP WKLV SDSHU DOVR VXJJHVWV
VHYHUDO RWKHU LQWHUHVWLQJ GLUHFWLRQV IRU IXWXUH UHVHDUFK
)LUVWO\ LWPD\SURYLGHWKHUHIHUHQFHIRUDQDO\VLQJWKHHYR
OXWLRQ RI WUDGH SDWWHUQV LQ GDLU\ VHFWRU IROORZLQJ WKHPLON
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)LJXUH5DQNVRI(LJHQYHFWRU&HQWUDOLW\+LJKECVKRZVLQWHQVLYHUHODWLRQVKLSZLWKFHQWUDOQRGHVD+6PLONE+6PLON
6RXUFHRZQFDOFXODWLRQV
%HQHGHN=Vy¿D%DNXFV=ROWiQ-DQ)DáNRZVNLDQG)HUWĘ,PUH

5HIHUHQFHV
$QWUDV3*OREDO3URGXFWLRQ)LUPV&RQWUDFWVDQG7UDGH
6WUXFWXUH3ULQFHWRQ1-3ULQFHWRQ8QLYHUVLW\3UHVV
$USLQR%'H%HQHGLFWLV/DQG0DWWHL$,PSOHPHQWLQJ
3URSHQVLW\6FRUH0DWFKLQJZLWK1HWZRUN'DWD7KHH൵HFWRI
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